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CEMENTITIOUS COMPOSITIONS AND METHODS 
FOR USE IN SUBTERRANEAN WELLS 

Technical Field 

The present invention relates generally to cementitious 
compositions, and more particularly, to cementitious compositions 
containing iron chloride and methods whereby these compositions are 
placed in subterranean wells and allowed to set therein. 
Background Art 

Cements are divided into various classes depending upon their 
chemical and physical properties and their application. For 
instance, the American Society for Testing and Materials (ASTM) 
divides cement into various types. The ASTM classes of cement 
range from Type I through Type V. in the oil and gas well 
construction industry, the American Petroleum Institute (API) has 
set standards for different classes of cement, similar to those 
established by the ASTM. The API has divided cements for use in 
oil and gas wells into eight different classes, classes A through 
H. Because stricter requirements are necessary for some cements 
to ensure proper performance of the cement and the cement slurry, 
it is necessary to have these different classes . Cement and cement 
slurries which are pumped downhole within oil and gas wells are 
subjected to various types of energy. This energy is mainly 
kinetic and thermodynamic energy having different intensities and 
duration levels which affect the cement's hydration rate, 
morphology and slurry properties. 

Construction grade cements are commonly available from a 
variety of manufacturers and are very inexpensive when compared to 
cements used in cementing oil and gas wells. These construction 
grade cements typically contain from about 0.75% to about 3.0% 
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alkali sulfate by weight of the cement depending on whether they 
are sodium, potassium, or double metal sulfate salts. Preferred 
oil well cements typically contain less than about 0.3% alkali 
sulfate by weight of the cement. 

While inexpensive or construction grade cements may be 
suitable for a large number of surface applications, they seldom 
meet the requirements established by the API for parameters such 
as thickening time, free water, compressive strength and chemical 
makeup. The composition of the construction grade cements also 
varies from manufacturer to manufacturer making it hard to predict 
the physical properties and set times of the resulting cement and 
cement slurry. Thus, the construction grade cements are seldom, 
if ever, used in downhole applications. This is particularly true 
when cementing intermediate and production casing of oil and gas 
wells . 

Because inexpensive cements are readily available, it would 
be advantageous to be able convert or utilize them in oil and gas 
wells, particularly when cementing intermediate and production 
casing. Additionally, other cements that meet or would otherwise 
meet API specifications for oil well cement can have undesirable 
qualities such as poor rheology, marginal strength development or 
poor response due to additives, admixtures or contaminants; 
therefore, it is often desirable to enhance the rheology and 
performances thereof . 
Disclosure of Invention 

A preferred cement composition comprises an admixture of 
cement with more than about 0.3% alkali sulfate by weight of the 
cement and iron chloride, e.g., ferrous chloride (FeCl 2 ) , ferric 
chloride (FeCl 3 ) or mixtures thereof, in an amount in the range of 
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from about 0.1% to about 10.0% by weight of dry cement therein, and 
more particularly in the range of from about 0.5% to about 2.0% by 
weight of dry cement therein. Yet, another preferred cement 
composition of the present invention comprises an admixture of 
Portland cement that meets API specifications for oil well cement 
and iron chloride, e.g., ferrous chloride (FeCl 2 ) , ferric chloride 
(FeCl 3 ) or mixtures thereof, in an amount in the range of from 
about 0.1% to about 10.0% by weight of dry cementitious material 
therein, and more particularly in the range of from about 0.5% to 
about 2.0% by weight of dry cementitious material therein. 

A method of cementing a wellbore of an oil and gas well is 
accomplished by adding water to the admixture in a sufficient 
amount to form a pumpable slurry. The slurry is then pumped to a 
selected location in the wellbore and allowed to solidify. 

It is, therefore, a general object of the present invention 
to provide cementitious compositions which contain iron chloride 
and methods of cementing a wellbore therewith. 

Other and further objects, features and advantages of the 
present invention will be readily apparent to those skilled in the 
art upon a reading of the description. 
Beat Modes for Carrying Out the Invention 

The cementitious compositions and methods of the present 
invention are preferably for use in oil and gas well drilling 
operations. The present invention utilizes iron chlorides to 
significantly improve the performance of hydraulic cementitious 
materials such as any Portland cement, especially inexpensive or 
construction grade cements that are high in alkali sulfate content, 
i.e., more than about 0.3% alkali sulfate by weight of the cement. 
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Iron chloride compounds utilized in the present invention 
include ferrous chloride (FeCl 2 ) , ferric chloride (FeCl 3 ) and 
mixtures thereof. Preferred construction grade cements, which do 
not meet API specifications, are commonly available from a variety 
of manufacturers and are very inexpensive as compared to the higher 
grades of cements used in cementing oil and gas wells. Physically, 
the construction grade cements do not meet the requirements for 
thickening time and compressive strength necessary for use in oil 
well cementing operations. 

These construction grade or inexpensive cements typically 
contain from about 0.75% to about 3.0% alkali sulfate by weight of 
the cement depending on whether they are sodium, potassium, or 
double metal sulfate salts. In comparison, cements that meet API 
specifications for oil well cement typically contain less than 
about 0.3% alkali sulfate by weight of the cement. Thus, preferred 
hydraulic cements are defined herein as those which have more than 
about 0.3% alkali sulfate content by weight of the cement. 

Improved well cement compositions of the present invention are 
comprised of hydraulic cementitious materials such as construction 
grade or inexpensive hydraulic cements which have more than about 
0.3% alkali sulfate by weight of the cement, cements that meet API 
specifications for oil well use and the like; sufficient water to 
form a pumpable slurry; and iron chloride selected from the group 
consisting ferrous chloride, ferric chloride and mixtures thereof. 
The iron chloride is present in an amount in the range of from 
about 0.1% to about 10.0% by weight of the dry cementitious 
material therein, and more preferably in the range of from about 
0.5% to about 2.0% by weight of the dry cementitious material 
therein. Additionally, other known additives may also be included 
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in the compositions including fluid loss additives, retarders, 
dispersants, and viscosity reducers. 

The water used in the cementitious compositions can be water 
from any source provided that it does not contain an excess of 
compounds which adversely react with or otherwise affect other 
components in the composition. Preferably, fresh water is present 
in the range of from about 20% to about 150% by weight of dry 
cementitious material therein. 

In order to evaluate the affect of iron chloride on cements 
to improve their characteristics for use in subterranean 
conditions, tests were conducted using different commercially 
available cements which had more than 0.3% alkali sulfate by weight 
of cement, as well as, a Portland cement which meets API 
specifications for oil well use. Table I shows the results of 
tests conducted using the different cement compositions. The 
compositions were evaluated using ferric chloride amounts ranging 
from 1.25% to 2.00% by weight of dry cement (bwoc) therein. All 
tests were carried out in accordance with API Spec. 10A procedures. 
Table II shows the corresponding viscosity readings for the samples 
shown in Table I . 
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As can been seen from the results set forth in Table I, the 
thickening times for all samples were significantly reduced with 
the addition of ferric chloride. Water in an amount ranging from 
about 38% to about 45% by weight of dry cementitious material 
(bwoc) was added to bring the slurries to their desired 
consistency. The amount of iron chloride added by weight of the 
cementitious material depends on the desired thickening time for 
the specific application and requirements, such as compressive 
strength, fluid loss control and gas control properties. The 
actual amount of iron chloride required for different brands of 
poor quality cement may also vary and should be determined by lab 
testing prior to the cementing job. 

As previously mentioned, some cements that meet API 
specifications for oil well cement can have undesirable qualities 
such as poor rheology, marginal strength development and poor 
response to other additives or admixtures, e.g., retarders, 
accelerator dispersants and fluid loss agents. Therefore, iron 
chloride may be added to any hydraulic cementitious material, such 
as Portland cement or the like, whose rheology and performance is 
enhanced thereby. 

Once a cementitious composition of the present invention is 
formulated into a pumpable slurry, it is pumped into a desired 
location within the wellbore. Cementing is usually accomplished 
by pumping the slurry down through the well casing. A separate 
fluid is then pumped into the well casing after this so that the 
cement slurry is forced or squeezed out of the bottom of the casing 
and back up through the annulus or space between the exterior of 
the well casing and the borehole to the desired location. The 
slurry is then allowed to solidify in situ. 
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The present invention has several advantages in that 
inexpensive or construction grade cements that are high in alkali 
sulfate can be converted for use in oil and gas well construction. 
The iron chloride alters the cement's chemical and physical 
properties so that the compressive strength and thickening times 
are improved to meet API standards. Further, the iron chlorides 
of the present invention are useful in Portland cements, which meet 
API specifications for oil well cement, where enhanced rheology and 
performances of the resulting compositions are desired. 

To the applicant's knowledge there has been no use of iron 
chloride in hydraulic cementitious materials, and more particularly 
with cements containing more than about 0.3% alkali sulfate by 
weight of the cement, to convert them into a usable form for 
subsurface cementing operations of oil and gas wells. Thus, the 
present invention is well adapted to attain the ends and advantages 
mentioned in addition to those which are inherent therein. While 
numerous changes may be made by those skilled in the art, such 
changes are encompassed within the spirit of this invention as 
defined by the appended claims. 
What is claimed is: 
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1. A method of cementing a wellbore comprising the steps of: 

forming a cement itious composition comprising a hydraulic 
cement which contains more than about 0.3% alkali sulfate by 
weight thereof, sufficient water to form a pumpable slurry, 
and iron chloride present in an amount in the range of from 
about 0.1% to about 10% by weight of said cement; 
pumping the slurry into the wellbore; and 
allowing the slurry to solidify within the wellbore. 
2 . The method of claim 1 wherein said iron chloride is selected 
from ferrous chloride, ferric chloride or mixtures thereof. 

3. The method of claim 1 wherein said cement is Portland cement. 

4 . The method of claim 1 wherein said iron chloride is present 
in an amount in the range of from about 0.5% to about 2% by 
weight of cement in the composition. 

5 . The method of claim 1 wherein said water is present in the 
range of from about 20% to about 150% by weight of cement in 
the composition. 

6 . The method of claim 1 wherein said cement contains more than 
about 0.5% alkali sulfate by weight thereof. 

7. The method of claim 1 wherein said cement contains more than 
about 1.0% alkali sulfate by weight thereof. 

8 . The method of claim 1 wherein said cement contains more than 
about 1.5% alkali sulfate by weight thereof. 

9. A method of cementing a wellbore comprising the steps of: 

forming a cementitious composition comprising Portland 
cement which contains more than about 0.3% alkali sulfate by 
weight thereof; sufficient water to form a pumpable slurry; 
and iron chloride selected from ferrous chloride, ferric 
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chloride or mixtures thereof present in an amount in the range 
of from about 0.1% to about 10% by weight of said cement; 
pumping the slurry into the wellbore; and 
allowing the slurry to solidify within the wellbore, 

10. The method of claim 9 wherein said iron chloride is present 
in an amount in the range of from about 0.5% to about 2% by 
weight of cement in the composition. 

11. The method of claim 9 wherein said water is present in the 
range of from about 2 0% to about 150% by weight of cement in 
the composition. 

12. The method of claim 9 wherein said cement contains more than 
about 0.5% alkali sulfate by, weight thereof . 

13 . The method of claim 9 wherein said cement has more than about 

1.0% alkali sulfate by weight thereof. 

14 . The method of claim 9 wherein said cement has more than about 

1.5% alkali sulfate by weight thereof. 

15. A method of cementing a wellbore comprising the steps of: 

forming a cementitious composition comprising a hydraulic 
cement which contains more than about 0.3% alkali sulfate by 
weight thereof; water present in the range of from about 20% 
to about 150% by weight of cement in the composition; and iron 
chloride selected from ferrous chloride, ferric chloride or 
mixtures thereof present in an amount in the range of from 
about 0.1% to about 10% by weight of said cement; 
pumping the slurry into the wellbore; and 
. allowing the slurry to solidify within the wellbore. 

16. The method of claim 15 wherein said iron chloride is present 
in an amount in the range of from about 0.5% to about 2% by 
weight of cement in the composition. 
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17. The method of claim 15 wherein said cement is Portland cement. 

18. The method of claim 15 wherein said cement contains more than 
about 0.5% alkali sulfate by weight thereof. 

19- The method of claim 15 wherein said cement has more than about 

1.0% alkali sulfate by weight thereof. 
20. The method of claim 15 wherein said cement has more than about 

1.5% alkali sulfate by weight thereof. 
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